Sinocrossocheilus was recently diagnosed by Su et al. (2003) as consisting of nine species, i.e. S. bamaensis, S. guizhouensis, S. liuchengensis, S. longibullus, S. tridentis, S. microstomatus, S. nigrovittatus, S. labiatus, and S. papillolabrus. It is actually a catch-all genus that is composed of some species misidentified from Pseudocrossocheilus and Hongshuia. Sinocrossocheilus is here redefined based mainly on the details of the lower lip morphology; it is easily separated from all other Asian Labeonini genera in possessing a lower lip with its median lobe modified into a densely papillated, greatly protruded, crescentic fold and a papillose, slightly protruded, triangular fleshy pad which is posteriorly continuous with the mental region. Two species are recognized in this genus: S. guizhouensis and S. labiatus. Detailed redescriptions are given for the two species. All remaining species do not fit with the new definition of Sinocrossocheilus; six species, i.e. S. papillolabrus, S. nigrovittatus, S. bamaensis, S. longibullus, S. liuchengensis, and S. tridentis, should be moved to Pseudocrossocheilus and S. microstomatus to Hongshuia.
taxonomic value of differences in the details of the lower lip morphology among species of Sinocrossocheilus and its allied genera.
The redefinition of Sinocrossocheilus utilized in the present study followed that of Wu in Wu et al. (1977) with one important difference: subtle structures of the median lobe of the lower lip can be regarded diagnostic for the genus. Using this definition, only two species are recognized: S. guizhouensis and S. labiatus.
Material and methods
Measurements were taken point to point with digital calipers directly connected to a data recording computer and data recorded to the nearest 0.1 mm. Measurements and counts, made on the left side of individuals whenever possible, followed those of Kottelat (2001) . Predorsal, prepectoral, prepelvic and preanal lengths were taken from the anteriormost tip of the snout to the dorsal, pectoral, pelvic and anal-fin origins, respectively. Interorbital width was measured between the dorsomedial margins of the eyes. The pharyngeal teeth were counted and given in a formula utilizing Hubbs and Lagler's (1947) method, and the formula 3, 5-5, 3 indicates that the pharyngeal bones of both left and right sides bear two rows, with five teeth in the inner and two in the outer. Specimens were dissected to examine gas bladder. Measurements of parts of the head are presented as proportions of the head length (HL). Head length and measurements of other parts of the body are given as proportion of the standard length (SL).
The Labeonini exhibit a high degree of morphological diversity in oromandibular structures that are the basis for recognition of most of its included genera. The oromandibular structures were referred to as 'lip and associated structures' by Roberts (1982) , 'mouth part elements' by Reid (1985) , or 'orolabial structures' by Siebert and Tjakrawidjaia (1998) . To facilitate description, the terminology of the oromandibular structures discussed here follow those of Siebert and Tjakrawidjaia (1998) .
Sinocrossocheilus has a uniquely modified lower lip that is actually composed of many components. Different terms have been used in the Chinese literature for descriptions of these components. To provide an adequate description of the lower lip, new terms are here applied and defined in detail, as follows: (1) the lateral lobe is a small, oval, fleshy lobe of skin with discrete margins, positioned at the corners of the mouth, or between the median lobe and maxillary barbel base; (2) the median lobe [=median part of Wu in Wu et al. (1977) , median fleshy pad of Cui & Chu (1986) , or central lobe of Su et al. (2003) ] is a large, fan-like, fleshy lobe of skin which is positioned between the two lateral lobes, anteriorly separated from the lower jaw by an arched groove and posteriorly continuous with the mental region; (3) the crescentic fold [= horse-shoe shaped fleshy pad of Wu in Wu et al. (1977) ] is a fleshy fold of skin that is derived from the anterior and anterolateral margins of the median lobe and densely papillated; and (4) the triangular fleshy pad [= fan-like area of Wu in Wu et al. (1977) ] is slightly protruded and papillose, positioned situated posterior to the crescentic fold and anterior to the mental region (Fig. 1A) .
The latitude and longitude of each locality were not provided in the original collection data. They were thus inferred by the authors simply based on the best information available. The descriptions are based on alcohol preserved specimens stored in the collections of the Institute of Hydrobiology (IHB) and Kunming Institute of Zoology (KIZ), the Chinese Academy of Sciences, and the collection of Maurice Kottelat, Cornol (CMK).
Sinocrossocheilus Wu in Wu, Lin, Chen, Chen & He, 1977 Type species: Sinocrossocheilus guizhouensis Wu in Wu, Lin, Chen, Chen & He, 1977. Diagnosis. Sinocrossocheilus can be easily separated from all other Asian genera of the Labeonini sensu Reid, 1982 by the presence of a lower lip with its median lobe modified into a densely papillated, greatly protruded, crescentic fold, and a papillated, somewhat protruded, triangular fleshy pad that is posteriorly continuous with the mental region (Fig.  1A) Among Asian Labeonini genera, Sinocrossocheilus is most similar to Hongshuia, with which it shares a papillose, crenulated rostral fold that is disconnected from the lower lip at the corners of the mouth, well-developed maxillary barbels, seven branched dorsal-fin rays, and two rows of pharyngeal teeth. Both differ in the details of lower lip morphology ( Figs Description. Morphometric data for 15 type specimens are presented in Table 1 . See Figure 2A for the morphology of the oromandibular structures and Figure 3A for general body appearance.
Body elongate, slightly compressed, more so toward caudal-fin base, with greatest body depth immediately anterior to dorsal-fin origin and least caudal peduncle depth closer to caudal-fin base than to posterior end of anal-fin base. Dorsal head profile somewhat convex; ventral head profile straight. Dorsal body profile straight anterior to dorsal-fin origin; slightly concave from dorsal fin origin to origin of dorsal procurrent caudal-fin rays. Ventral body profile rounded anterior to anal-fin origin; slightly concave from anal-fin origin to origin of ventral procurrent caudal-fin rays.
Head relatively small, longer than width and wider than depth. Eyes small, dorsolaterally positioned in posterior half of head; interorbital space wide, slightly convex. Snout blunt when viewed dorsally, with many tubercles on tip of snout and anterior part of lachrymal. Tubercles small, conical with blunt tips, irregularly organized in two rows. Lateral portion of snout with a shallow, oblique furrow running from base of rostral barbel to lateral extremity of rostral fold along anteroventral border of lachrymal. Barbel lengths nearly equal to eye diameter; rostral barbel located in anterior end of shallow furrow on side of snout, and maxillary barbel rooted in corner of mouth, or between lateral extremity of rostral fold and lateral lobe of lower lip. Mouth slightly arch-shaped.
Rostral fold coarsely crenulated, covered densely with papillae, disconnected from lower lip at corners of mouth or ending next to maxillary barbel base. No upper lip or vestigial, with many minute papillae or lobes arranged in a longitudinal row on upper jaw. Upper jaw bearing a thick, flexible, cornified sheath entirely covered by pendulous rostral fold, and discontinuous from lower lip at corners of mouth. Median lobe of lower lip large; anterior and anterolateral edges modified to from a densely papillated, greatly protruded, crescentic fold anteriorly separated from lower jaw by a deep, arched groove and posteriorly bordered with a triangular fleshy pad in a shallow, arched groove; fleshy pad almost triangular, slightly protruded, densely papillated. Lower jaw bearing a thick, cornified cutting edge. Dorsal fin with 3 simple and 7 (15) branched rays, last one split to base; origin closer to snout tip than to caudal-fin base; last simple ray shorter than HL; distal margin slightly concave. Pectoral fin with 1 simple and 14 (7) or 15 (8) branched rays, slightly longer than HL; tip of depressed fin extending slightly beyond halfway to pelvic-fin origin. Pelvic fin with 1 simple and 8 (15) branched rays, slightly shorter than HL; origin posterior to vertical of second or third dorsal-fin ray; tip of depressed fin not extending to anus but beyond halfway to anal-fin origin; pelvic axillary scale long, reaching beyond base of last ray. Anal fin with 3 simple and 5 (15) branched rays, last one spilt to base; origin in midway between pelvic-fin insertion and caudal-fin base; distal margin slightly concave. Anus anterior to anal-fin origin, separated from it by 3 scales. Caudal deeply forked, upper and lower lobes equal in shape and length.
Scales moderately large; lateral line complete, horizontal, 38 (6), 39 (7) or 40 (2) plus 3 scales on caudal-fin base; predorsal midline scales irregularly arranged, smaller than those on flank; 5 1 / 2 / 1 /4 1 / 2 (15) scales in transverse row anterior to pelvic fin; circumpeduncular scales 14 (15). Chest and belly scaled, scales along mid-ventral region smaller than those on flank, embedded beneath skin. Gas bladder bipartite, anterior chamber round and posterior chamber slender, twice as long as anterior one. Pharyngeal teeth biserial, tooth pattern 3,5-5,3 (3), with compressed and pointed tips. Gill rakers sparse, short and small. Distribution. Sinocrossocheilus guizhouensis is known only from the Wu Jiang of the upper Yangtze River drainage at Zunyi County, Guizhou Province (Fig. 4) .
Remarks. The original description of S. guizhouensis by Wu in Wu et al. (1977) was based on 15 syntypes from the Wu Jiang of the upper Yangtze River drainage in Guizhou Province, South China. To preserve stability of nomenclature, a specimen (IHB 6650508, 59.0 mm SL) from the syntypes is here designated as the lectotype of S. guizhouensis to be the unique bearer of the name. The other syntypes therefore automatically become paralectotypes.
Sinocrossocheilus guizhouensis is distinguished from a single congener, S. labiatus, in having a lower lip with a greatly protruded (vs. flattened) crescentic fold; no longitudinal black stripe along the lateral line on the flank (vs. Li in Wu (1989) recognized, as S. guizhouensis, material from the Dagou He, a tributary flowing to the Liu Jiang of the Pearl River drainage, at Libo County, Guizhou Province, South China. In his description and figure, the material has no conspicuous black bar on the upper half of the flank immediately above the fifth lateral line scale, eight branched dorsal-fin rays, 15-18 gill rakers, and 16 circumpeduncular scales. All these characters disagree with the original description of either S. guizhouensis or S. microstomatus (here referred to Hongshuia, see the discussion section), a species presently known from the same locality as Lin in Wu's material. However, the description of the lower lip morphology given by Li in Wu (1989) is vague, and does not clearly indicate that the material belongs in Hongshuia or Sinocrossocheilus. Given that Sinocrossocheilus here defined is known only from the upper Yangtze River drainage, it is highly likely that this material belong in Hongshuia. Without access to Lin in Wu's material in this study, we leave its taxonomic status to be decided in the future. Description. Morphometric data for five type specimens and one non-type specimen are presented in Table 1 . See Figure 2B for the morphology of oromandibular structures and Figure 3B for general body appearance.
Characters of S. labiatus are similar to those of S. guizhouensis except as noted below. Dorsal body profile convex from tip of snout to dorsal-fin origin, straight from posterior end of dorsal-fin base to origin of dorsal procurrent caudal-fin rays. Ventral profile straight anterior to anal-fin origin; slightly concave from anal-fin origin to origin of ventral procurrent caudal-fin rays. 
guizhouensis (�) and S. labiatus (�)
Eyes large, dorsolaterally positioned in middle of head; interorbital space wide, slightly flattish. Snout rounded when viewed dorsally, with many tubercles on tip of snout and anterior portion of lachrymal. Tubercles large, conical with pointed tips, irregularly organized in two rows. Both rostral and maxillary barbel lengths almost equal to eye diameter; rostral barbel slightly longer that maxillary.
Median lobe of lower lip large with its anterior and lateral margins modified into a flattened, densely papillated, crescentic fold anteriorly separated from lower jaw by a deep, arched, groove and posteriorly bordered with a fleshy pad in a shallow, arched groove; fleshy pad slightly protruded, covered densely with papillae. Dorsal fin with 3 simple and 7 (6) branched rays, last one split to base; last simple ray longer than head length. Pectoral fin with 1 simple and 14 (6) branched rays. Pelvic fin with 1 simple and eight (6) branched rays, slightly shorter than head length; origin immediately posterior to vertical of third or forth branched dorsal-fin ray, or nearer to tip of snout than to caudal-fin base. Anal-fin with 3 simple and 5 (6) branched rays, last one spilt to base; origin closer to pelvic-fin insertion that to caudal-fin base.
Scales moderately large; lateral line complete, horizontal, 39 (2), 40 (1), 41(1) or 42(1) plus 3 scales on caudal-fin base;
1 / 2 5/1/4 1 / 2 (6) scales in transverse row anterior to pelvic fin; predorsal midline scales smaller than those on flank, irregularly arranged; circumpeduncular scales 14 (5) or 16 (1). Gas bladder bipartite, anterior chamber oval and posterior chamber slender, 1.5-2.5 times as long as anterior one. Pharyngeal teeth biserial, tooth pattern 3, 5-5, 3 (2), with compressed and pointed tips. Colour pattern in alcohol. Head and body yellow dorsally and laterally, and pale yellow ventrally. Each scale on back and flank yellow with many black spots on its posterior margin, forming a reticulated pattern. A distinct black bar on upper half of flank immediately above fifth lateral line scale. An inconspicuous longitudinal black stripe running along lateral line from upper extremity of gill opening to caudal-fin base and ending in a large black bar on caudal-fin base, anteriorly slightly wider and posteriorly slightly narrower. Dorsal-and pectoral-fin rays black; caudal fin with a submargin stripe along lobe; all other fins yellow.
Distribution. Sinocrossocheilus labiatus is so far known only from the Tongzi River, a tributary to the Chishui He of the upper Yangtze River drainage, at Tongzi County, Guizhou Province, South China (Fig. 4) .
Remarks. In the original description by Su et al. (2003) , S. labiatus has eight branched dorsal-fin rays. However, our examination of the type specimens showed that there are seven branched dorsal-fin rays. It is likely that the last branched ray that is split down to its base was counted by Su et al. (2003) as two rays, but by us as a single ray.
The species name ending (-a) of this species is incorrect. The epithet name of this species is actually derived from a Latin world 'labiatus'. Sinocrossocheilus is masculine and requires that its specific name agrees in gender with the generic name. Thus, the correct epithet name of this species is labiatus rather than labiata.
Discussion

Redefinition of Sinocrossocheilus and comparisons with allied genera
The definition of Sinocrossocheilus by Wu in Wu et al. (1977) consists of the following main characters: (1) a uniquely modified median part (= median lobe) of the lower lip (Fig. 2 A, which is here divided into two portions: a densely papillated, greatly protruded, crescentic fold and a papillated, somewhat protruded, triangular fleshy pad); (2) a papillated, crenulated, rostral fold disconnected from the lower lip at the corners of the mouth; (3) two rows of pharyngeal teeth; and (4) seven branched dorsal-fin rays [note: this number was given by Wu in Wu et al. (1977) as eight in their generic diagnosis, but seven in their species description. Our examination confirmed that the type material has seven branched rays of the dorsal fin]. In the text by Wu in Wu et al. (1977) , the description of the first character should read 'median part modified into a fan-like, papillose fleshy pad with its anterior and anterolateral margins protruded to be horse-shoe shaped and free, and its posterior margin continuous with the mental region.' This description is clearly inadequate for the median lobe of the lower lip because Wu in Wu et al. (1977) stopped short of dividing it into two portions as here done: a papillose, crescentic fold and a paplillose, slightly protruded, triangular fleshy pad. Even so, the morphology of the median lobe of the lower lip in Sinocrossocheilus is unique among labeonine genera and truly typical for this genus. The last three characters are not unique to Sinocrossocheilus, but limited only to some labeonine genera. They are thus useful diagnostic characters of the genus.
However, the median lobe of the lower lip of S. microstomatus is different from that of S. guizhouensis. It is papillated and greatly protruded so as to form a ring-like fold encircling a round, sunken, flat, fleshy pad and the posteromedian margin of the ring-like fold is posteriorly confluent with the mental region. These features allow the assignment of S. microstomatus into Hongshuia. This species can be separated from two species of Hongshuia by having 12 (vs. 16) circumpeduncular scales and a pointed (vs. rounded) snout, and by lacking tubercles on the tip of the snout and anterior part of the lachrymal (vs. present). Su et al.'s (2003) redefinition of Sinocrossocheilus, with nine included species, has three significant characters: (1) a row of tiny fleshy papilla on the upper jaw; (2) a cloudy black spot above the pectoral fin; and (3) 'central part of the lower lip with straight lateral margin, wide (1/2-4/5 of the lower lip) and expanded as a horse-shoe-shaped area.' The first character is not unique to the nine species; it also occurs in some species of other Labeonini genera, e.g. Garra (see Kullander and Fang, 2004) . The second character is absent in S. liuchengensis (Liang, 1987) and S. microstomatus. So, none of the two characters is truly diagnostic for Sinocrossocheilus sensu Su et al., 2003 . What the third character means is unclear. It appears to be a combination of the aforementioned first character utilized, respectively, by Wu in Wu et al. (1977) and Cui and Chu (1986) to diagnose Sinocrossocheilus. If so, the Sinocrossocheilus of Su et al. (2003) actually includes some species misidentified from Pseuocrosscocheilus and Hongshuia.
The type species of Pseudocrossocheilus, P. bamaensis, is similar to Sinocrossocheilus guizhouensis, the type species of this genus, in having a distinct black bar on the upper half of the flank immediately above the fifth lateral line scale, a lower lip modified to form two lateral lobes and a median lobe, and a papillated, crenulated rostral fold disconnected from the lower lip at the corners of the mouth but ending next to the maxillary barbel base. This can partially explain why Su et al. (2003) provided an expanded definition of Sinocrossocheilus to include the two species placed by Zhang and Chen (1997) in Pseudocrossocheilus: P. bamaensis and P. liuchengensis. However, there are differences in the lower lip morphology between the two genera ( Fig. 2A, E) . Pseudocrossocheilus has a pair of mental grooves dividing the lower lip into one median lobe and two lateral lobes, but no mental groove occurs in Sinocrossocheilus. In Pseudocrossocheilus, the median lobe of the lower lip is square, greatly protruded with its anterior portion densely papillated and its posterior portion not papillated (vs. modified into a crescentic fold and a slightly protruded, roughly triangular fleshy pad, both densely papillated in Sinocrossocheilus). Besides, Pseudocrossocheilus possesses three rows of pharyngeal teeth and eight branched dorsal-fin rays instead of two and seven in Sinocrossocheilus. Zhang (2005) revealed that Pseudocrossocheilus shares a depressed process of the basioccipital with all other labeonine genera excluding of Sinocrossocheilus; this genus has an elongate, compressed process of the basioccipital, a character characteristic for Asian barbine genera (Chen et al. 1984) . All above differences indicate that Pseudocrossocheilus is a valid genus distinct from Sinocrossocheilus. Since six species currently identified in Sinocrossocheilus, i.e. S. tridentis, S. papillolabrus, S. bamaensis, S. longibullus, S. liuchengensis and S. nigrovittatus, have the diagnostic characters of Pseudocrossocheilus, they are now assigned to this genus.
Specimens recognized by Su et al. (2003) as S. guizhouensis has two rows of pharyngeal teeth, which does not allow their assignment into Pseudocrossocheilus, but Sinocrossocheilus or Hongshuia. However, which genus they belong to remains unsolved due to no information regarding oromandibular structures of the species in Su et al.'s description. Our examination showed that two specimens (KIZ 78060518 and 78060519) represent a currently undescribed species of Hongshuia. Sinocrossocheilus megalophthalmus Chen, Yang & Cui, 2006 is here confirmed to be a member of Hongshuia as well.
In summary, Sinocrossocheilus s. str., here defined, comprises only two described species: S. guizhouensis and S. labiatus currently known, respectively, from the Wu Jiang and Chishui He of the upper Yangtze River drainage, South China. All other currently recognized species disagree with the redefined genus Sinocrossocheilus; S. papillolabrus S. tridentis, S. nigrovittatus, and S. longibullus of Su et al. (2003) should be assigned to Pseudocrossocheilus, and both S. microstomatus and S. megalophthalmus to Hongshuia.
